Ultrafine particles in the airway aggravated experimental lung injury through impairment in Treg function.
Acute lung injury (ALI) is a life-threatening condition characterized by rapid-onset alveolar-capillary damage mediated by pathogenic proinflammatory immune responses. Since exposure to airway particulate matter (PM) could significantly change the inflammatory status of the individual, we investigated whether PM instillation in the airway could alter the course of ALI, using a murine model with experimental lung injury induced by intratracheal LPS challenge. We found that PM-treated mice presented significantly aggravated lung injury, which was characterized by further reductions in body weight, increased protein concentration in the bronchoalveolar lavage (BAL), and higher mortality rate, compared to control saline-treated mice. The PM-treated mice also presented elevated lung and systemic type 1 T helper cell (Th1) frequency as well as reduced lung regulatory T cell (Treg) frequency, which was associated with severity of lung injury. Further examinations revealed that the Treg function was impaired in PM-treated mice, characterized by significantly repressed transforming growth factor beta production. Adoptive transfer of functional Tregs from control mice to PM-treated mice significantly improved their prognosis after intratracheal LPS challenge. Together, these results demonstrated that first, PM in the airway aggravated lung injury; second, severity of lung injury was associated with T cell subset imbalance in PM-treated mice; and third, PM treatment induced quantitative as well as qualitative changes in the Tregs.